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= ABSTRACT

FPesearch in instructional media needs to relate

g i*self to research in other fields, e.g., hunan~developleut,a

“ individual di'ferences. and information processing, being nourished

3 by other theories and in turn nourishing them. Thus it needs to deal
| vith the functions of stimuli, laving the foundations of a
prescriptive theory that concerns itself witk the :elatanship-
between how things are presented and how they are learned. PResearch
ayestions nust be formulated in terms of the interaction between
stimuli and cognitive functions. The hypothetical stimulus dimensions
suggested here might lead to the formulation of theory-oriented
resesarch questions. The first dllensxon--the arount of information or
response uncertainty--is superordinate to the others and should
rrovide answers to the general question of how much motor,
obseryational, perceptual, or conceptudl activity is undertaken by
the learner, The second--the eiplicitness of presenting information
to be learned~-ought £o indicate how much specific mental activity
takes place as a result of exposure to a certain kind of stimulus
presentation by a particular learner. The other dimensions--the
distance between the mode of presentation and the learner®'s level of
mental development and the activation of specific operations as a
function of stimulus structure-—~answer the question of what mental

: operations are called for by different kinds of stimuli and which are
i prerequisite to extracting information from them. [ Not available in
hard copy due fo rarginal lealhlllty of original docunent.] (3S)
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i. A Theery o! Stimulatiw_x

. Ir the preseni paper I M take the viaw ttat soynd research in

snstructional nedia nceds to LUMfilY at laoast three comiti_ong,.

1) Resemrch cn redia nac’s ‘t.c gencrate a fremeverk of velid questiczs

3 . e be asked, wcations which are 3nterlocked with other questions and

!  shich &re based on valid assusptiens provide guidance and direction to
rescirch, A question is an ambiguous prcmosition (Lar(,cr. ¢ s o) The
tmr $t is stated, the assucptions it ixnlies; ard the context in hich it
appe&rs wales the answer have more or have less scientific irmport.

Yoo mw of t-he questicns which were traditionally raised in the ficld o

_ Yysearch on media wers besed on crroneous asswiptions, or undeferdatile

“grounds, anl hence led to immlid answecs (Eielke, 1969).
(2) Research on media needs to be closely re:l&ted to research in othef

arees like humn developuent, imlividue“ ditforances, 1m.owtion processing,
otc. , ard becore part ol them, i

Untort\mutely, nost research in redia as ve know it §s quite unrelated
to any of the better estatlished areas of research, as if imlying that wedia
yesearch is & rew field or 3 new diig‘ipnw requiring an 1ndgp¢ndent. and

mrolawd pace in the world of acianti*‘ic inquiry.

(3) The thiwd condition iz that rescorch te dora in 2 th.oretzcal f“arewou.

™his point is complementary to the preceding on2 ard reans that our rescarch

ggmegtualises rathey then just tesis new devices and novel wedifications.




The ultimate goal of vesearch is urderstanding, Without this we hive

a mere accumulation of devices and “sigrificant differences® which add up

o very Mtile, This is the case because we den*t kinow why something works

.
B

‘and why something does Bot VOTK.
Here, following Flexner (1925, p. 13 quoted b;- Crorbach, 1966, Stensil)
. we may distinguish beiween pure eipiricism and scientific irquiry.
“the lif;:e between an erpirical and s s¢ientific observetion is

LI ]
mt Always so clear, That quinine cures malariz, that sunlight cures
rickets, that rorphire quiets pain, that meroury curcs syphilis--
these otservations, Seing correct, nay as such be terned erpirical
or scientific at will. 4 real difference ean be rade out only at
the nex} step, Empiricism does vot peretrate wore deenly, is rot
salicitous as to 1inttations -- 3in other woxds, gets no further,

The very scundress of an observation challenges tha scientisty

he is not content with & fact; he asks why, and how far. The
scientist is therefore at orce modest and active --gconscious of

the narrow linitations of achdeverent, seeking to establ ¥sh larzer
and surer combirations, shile the erpiricist, practisinz his rule

of thumz, works. disjointedly amd tends to rewmain; in refererce

to any particular practice or obscrvation, just where he is.®

This statemcnt appears to be very relevant to What is needed today, by

woy of charge, in the field of media research?
Gt. iﬁxplies that wa divoxéo, ouisélyes: from the fmmediate application,

\lhich was our major toq\is until recéntly, ard concentrate instead on
To echo Cmnbnéh at

laying the fourdations Jor & ‘th'eor;Lvof stimulation.
\rds point, the only prectical approach, for us, is to search for inter-

>

related explametory priicicles (1966).
foi, what is this theory of stimlation, I aam hlking about? Bruner

(1961) who orizinated this terms, subsumes i.t."un;i‘or the wider h&l ofa -
thtc;ry of ihat.mction. This theory, as Brumer claims, needs to be "

prescrintive,

* ship between how thines are presevnted ard how they.are learred.

[ 4

‘;/

rather than doscriptive; it concerns jtaelf with the relation-
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* i




¥hen we speak of a theary of stirmlation we huve in our winds the
optimal arrangement of external stimuli, which can be controlled and

nanaged. 1t can elso provide explanations of the inﬁeractiom betmcn

71earner ard stnmuh. We thus scarcit tor sore optimal natches between kinds
of stinulation and educational outcomes. Thia s however, is more coml:luted
than it seens, ' Previous attempts to prescribe such matches (e.g. Oagne, 1965)
were not very successful becausc there were mo paychological justificatiors
to pair certain modes of presertation with certain educational oulvomaz, Two
factors contributed to this deficiency: (a) to find psychological
Jnatiﬁcatiors for matching say, nictorial ;wesmt.ation with certain kinds
ct learning requires, b necessity, tre ana]yai: of mcdiating processes within
tho Individval, (b) Once the analysia of mediational activity takes vlace,
snter-idividml épd intra-individual differences need to ba considerd
and the search for some universal simple rules of matching becomes impossitle,
Since, however, a the?ry of stimilation can not be cons tructed withaut
the search for specific stimulnaﬂearmr-tﬂsk ratches, there is a clear need
%o turn to contenporary psychological inguiries into cognition, l-’oweve:;‘ﬁ
establish such a change, questions must be *tom:iaud in terms.of the inter-
action he’t.m;en stinuli ard cﬁghitivo func tions.

B, A Cognitive-furctienalistic View

Given that our research is tl'quﬁ'-oriemo:i, it does not only predict and
K eontrol. .It. attempts, in addition, to explain. It is now common ;,&ictict
in nearly sl1 brenches of behavioral seierce to ask not only whai goes with
. what, and under what conditions does x take place, but also !‘.!I these
‘phanomena ocoure 'I‘h:is, I thivk, is common to nearly all macarchers. he
tho necassociationistic scheol (eé.g. Barlyne, 1960, 1965}, the verbal «
* learning research (0.g. Handler, 19673 Lennénber, 1959)the paired-asacciation




research (e.g. Bower, 1966), amd, obviously, | research in' the Piaget.ian :
tradition. Oncc there is an attempt to explain, there is an inevitable
need to enter the “Elack box", | |

Attempts 'oo study mental processes are as old as paychology itsealf, _ .

Rowever, -urlike niternts in the past, rorc recent ones are aided by advarced |

nethedologies ard tools of inquiry which ematle the researcher to bring -
mediations) activity under his control (Clarnser,. 1967,

Contemporary researchers become more and more concerned with the furctions -
of ating:li:,'eondit:{ons, instructions, etc. They do not ask "what is it¥, j
but rathers “ihat does it do 'to'thg su_bjéct?" "’vﬁzat is the psychological
sStuation we create? * Asch (1969), to provide one’ exaxple, writes: “Given
the operations of relating, it follows that the nature of the psychological
stimulus is the firsy prohla in tha stuly of learning and wemory. It is

mcssarw to. distinguish between the qxt&rml and psychologisal stimulus
conditions: Activities of relating h;ve their correlates in objective
comditions, but they are not a copy of these conditions™ (p. 7). |

s

L ‘ We become rore and more avare of the fact that the physical stimlus,
taken alone, accounts for a very smll porticn of the response domain, The:
same stimulus is differently perceived, decoded, processed etc, by individuals

m differ on a number of relevant ‘dimn:io;m‘\ Thus, the way they coverily
hindle the stimuilus way have more influence on the way they overtly zeapond
to 44 thap ihe physical stimlus itself. Ne thus desl with a conception of
mman oehavier vhich §s best characterized as a three (instend of two) stage

_ process: |
IR S-r-R

-

where the stimlus (S) is respornded to .bé covert processes (r) whizh in twn




lcad to the final response (R). Some 1nter9$ting» regea,?qh procedures have
been worked out in recent ycars to study nedi'atli,ng processes in a mo;'e\ direct
way than was possihle in the past. | .

My avgoment 3 aa follousr if we do not know what a stimlus is expected
to do to Johnny, why i€ should effect him and in viat ways, we shouldn't be
astcunished to ©ind insignificant results (both in the statistical and the
theoretical aom‘:a) . One oan ‘ungerstm'l' t}m psyi:ho,logical function of a

atimlws onlv if it is analyaed in the sae mrm used to describe ths mdiating

cogni’cim hehavior. This point has been di;cme& in dat&ﬂ elsevire

(S2d.onen angl Snow, 1968), Suffice it to say here that by dealing with stim\ﬂ.i
and yesponses as belonging to the same nomo)ogival networi, as Beiri (1962)
recaron’s, one can account for morc response variance with a reduced nurmber
of stimli. Such.an approach weuld be called cognitive because it makes
refersrce to covert processes, i.e,, to adaptive actions upen objects, or: to
the in&@imﬁon of such actions. The appreach ia' functional because it

yefers to the roles that stiruld and Q)tvyplay in the interaction betuean
Jearner-ard etiviromment.

This :eend to be the emerging trend in educrtioml psychological research
today, and I think that ressarch in media should lirk dtself to it, The .
‘\ucatiom asked must come frem those comitive—i\mctiomlistic theories
_ ard lead to a new thoory of stimulation which nourishes and is in turn
| nourdshed by these theories,

1 ) 4 _ . Iy L 3 ! J .
C. MNedia—-'(Nt O W;’-ﬁi&, &wd\ww&&h(/ PO'M\-* Gﬁ Vit~
At this point, one would justifiably raise the question of ybit is

media? Ve have opposing views ranging from licluhan - The Mediw gg_ the

&
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message, to Carpenter (1968), who states th&t "o o ot s the conumt of
the stimius material (in psychol!ogifcal terms) and its very special vdua for
the individual learner that is imgortant and not the particular ecarrier of
‘iﬁi*'."fﬁféifr?ﬁ'ﬁi’éﬁ’f (oe 2¥). o ’ - Te
Scattered obscrvations can be provided to support equally well both
prerises. Yet, I think, 1% is difficult to deny that extracting infermation
from, say, maps calls for & different set of mental processes than extracting
information from & photograph of the s:me terrein, It is not unreasomahle to
expéct that the ways messages are shaped do require dfferent atrateﬂies of
:apnroach on the side of the learner., "i‘hu.gL st.!muli vhich share the sane QASJW!"“Q .

mu e
.shapes may & hae & corron core of mecﬂatig_g reaponsew. ¥or irstance, a

graph, (actuany 2]l sraphs) woeuld requirc of all learners to transforn
sputial) relations into ternoral ones, or onc.spatial relation into arother;
wmotion p;ctu’res‘ seem to require certain kivds of inferential thought, etc.
Yet, 1t is unrensonable to claim that g_l_]_._ st'muli which share some cornon
structural elements tend t‘o,- arouse, as a universal rule, the sams it;rormtion
proceasing activities, Would such a clear correspondence exist, then there
would rerain no place for differences due to nce;hggoa or due to individual
sptitudes,

The conception of a medivm must conseqx.xenuy be quite complex, Ve -
 define a medivm as the owr).qﬁpim area of two' circdest the stimdus-
| attributes circle, 'and the response circle. When various stizull have
common structural atiritutes which do not call for common coguitive responses,
. they camot be said to constitute a mediww, However, shen such stiwlus
attributes call for a common core of ﬁ:g.!di ators vhich is clearly diffevent
from the core of mediating responses called for by stimuli whoe share other

. attributes, then, and only theh, can we sperk of a "modium®, If, for




inetance we found that as Pryluch (1.569) s\ggéests, mms typically call for
particular kinds of inference drawing, which ieﬁuire some degree of‘f},;’sia
lit,&racyg then we'd be able to speak. of the mediun of riotion pictures.

- Qoviously; though; there will be-nany responscs arcused in addition
to this cowmon core. These canvot be attributed to the nature of filn
nedium, imilarly, there will be unique stimulus attributes which do not
arouse unique cognitive responses, Tihus, the comon atimlua shapes which

rlodie

C
do not everdxp with cormon responsés are then gonceived of as nonfumtionsl,

and the responses w:ich are not in the overlapping area can be a.tt.ritmted to

. the specific content and to individual ‘d‘irtez.-ome_a.

ROeParyg fhere is 2 cloar difference between the cognitive processes
aroused by a stimilus, ard their relevance to laarning of a opecific nature
bty & spocific learner. This means that unique effects on lemming will te

‘observed orly when the medium attributes un:er ex&nimtion have a central

Lfunction (Pryluck and Smow, 1967). In other words, when they are relevant
to_the learning of X by Y. - ‘
Here , then,we introduce two new factors vhich have little to do with

media as the sole fumﬁ&n of cormon shapes of mbasages: Thase are the
Jearner and ths task. |
Once we introduce these factors the follwin‘, ogcurss
(a) Wo rove away from tho controversy of medium vs. message, since
3f a certain attritute is cognitively relevant only for certain psople
\mder certain task requirements,. shat sense does it make to deal vith the

_ wediun alone? : .

(b) e concentrate on tre triangle: leaxmer, task-specific-processcs,

and stitdus,
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(¢) The stirulus which we gtudy is v:let.wd as doing scmething to the
cognitive process: of somebody under certain nbtivatioml aid instructioml
conditions, regardless of vwhether it is considered a message, a medium
or-a-chinnel; whether 14 $s & Sian, sin vehicle or & signid,

It has been claimed in the past (Salomon and Smow, 1968) thrat the use
of a certain stimilus attribute will have a learning effoct omly if it
arouses or supplants mental proccsses uhicix are relevant for & certain
Jearner, to accomplish a certain task, Several studies (e.z. Festinger and
Faccoby; 1964) can be taken as support for this contention, But this
approach produces some very difficult questionss

(2) ihat is the difference between arqmihg and supplanting mental
proceg#os? .

(b) When is‘either desirable? |

.\,(('g‘). How does such inqudry support the coratruction of 2 theory of
stimlation? |
1 wnl return to the two ﬁ:rat questions a bit later, At present, I will
‘deal with the third quostion emly; It appears that even if research does ask
the question -- "What does it do to Johrny and what is i. ,ood for® -- but
deals with disc;reu attributes of stimuli, we are still far from laying arny
fourdatiors for a theory of stimulation. Studying the cogni tive functions
of discrete attributes may offcr some genoralizable principles but these
principles can not bYe interrelated. The degree of cypiricism, to use Comant's
term (196L), wil) not be recduced much, |

To cone closex to 1nterrgla.tad principles we need to raise a general

question from which secondary, but interrciated questions can be deduced,

- R
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Second, ard herc I elzborate on a point I ade e2rlior, we have to génerate
several genervl dimensicns of stimuli 3n a way that relates hem to cognitive

dimpnsioxxs. Tius, we wmove away !'ro:r st\;dyir;g discrete funct.ionalattributea

vhich can fot be interrelated. The general stimwlus dimensions are conatmctéd

to provide ansvers to the questions, rot the other way around, Ve.first lﬂkt’
what, do we went ovr lestner to do? And then e ask, what general, ard |
m’cmpmny understood stimulus charecteristics will serve us bast.? This
view does not orpose other wluible routes to the study of redia, Tor
instance, the approach which begzins with the wtudy of a new medium's
potentialities and roves, as a result, to as: "what can it be used for?"

is certainly complimentary to the view advocated here,

3; D. Stimulus Dinpensions for Rescarch .

1 would like to suﬁgeat at this poi‘nt extuples of researchable gquestions
which are rether gereral. The focus of thcse examplars is im what the Jearner
ﬁoca', o better: ihat we t;ant hm to do. To provide answers to these questions,
.otiml*l can be analysed along numerous dinensions which are interrelated in |
{\ an hierarchical way. i
) | The senera) question to be asked is as followss |
How much manta) activity, and of what kind, neod our stimii
promote in a specific learmer given a specific instructional
otjective?

This kind of a Yuestion is not really new and writers like Jagre (1961,

Briggs ( ), Luredaine (1963), and others have irplied it in onc wey o

another. lowevir, the stimulhs dimensions used to provide an answer were
mainly technical ones (e.g. color, mevement),- ard thus, did not suggest.any

cognitive implications. Sometires the atudied attributes we.e functioral




EMC

processes, Thus, tke analysis of a stimulus imncdiately auégest‘s its
cogritive-functional raniticatlions. |

.
. Y |
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tut much too. specific (e.g. overt or covert respondihg, degree of structure,
rate of presentation, etc.), and hence did not lend themselves to intervelating

obgervations., Givern that state of affairs, no theor} of stimmlat io" cauld

i

have poséibly ererged.
The stinulus dimersions to be suggested here fu2fill the following
conditions:

(1) _These dirénsions deal siwultaneously vith stimuli ard cognitive

T e L AU T o .

(2) ™ dimensions are spplicahic te & very wide variety of stimuli

811 the functicnal potentialities of stimuli, nor do they necessarily capture

H Full Tt Provided by ERIC.

¥ith a wide vaviely of contents, and they scem to preserve Ahcmselves and
their :uxtc*-relatioru intact vhatever the subject matter,

(3) Resesrch dlony these dimensions, thoush it may becere rather

cqnp‘lex,' can lead to @ theory of stinulation, because underliing each
dirension arc numerous constructs aid privciples which can be interrelsted.
The stimidus dimensions to be discussed in the second part of this paper

are obvicuély exarples of what can be done. They ccrtainly do rot exhaust

some of the rost corplex interactions between stimlus attributes.

1. ‘The first dimersion is svpercdirate to the otiiers. The otler dimensions
are thus subsuned uaner it in an hisrarchial arder. The comtrmtion of

this dimensicn is bnsed on the most fundarsntal tunction of atiml:lz o
Anforn, - that is, to r-dnce um.rtainty ﬁ% 1t the information~
weerteinty dirension. It should provide arswers to the gemral Question ot
how wnuch notor, obsarvatioral, perceptual or conc»ptml activity is undertaken -
by the learner. The pravokation of intelligent activity is contingent upon

the arount and intensin: of uncertinty r'educing or uncertainty increasing




n

stirali (Berlyne, 1960, 1965). It is theréfore fair to suggest that a
gtimlus dirension whick analyzes stimuli along this dimension should 1

supercede anj othg;e‘ dirension.

2. The secord crdexr of stimulus dimensicns ought to answer he general
Guestion wirich follows fren the first one, namely: 'How much specific mental
sctivity takes place as a result of exposure to a certain kind of stimlus
ppaentg:?.ion, by a particular learrer: In more jmscﬁpﬁm terms it woukd

be stated as: how do we construct the stimlus sc thit. specific »ental
sctivities i)l be aroused and utilized in a certain learrver., There may be j
nuserous stimulus dirensions with which such & question could be answered.

Two dinensions are suggested at this point, although it is possible that

wore than two can, be constricted. Thess ares {(a} the dezrce of exolicitness

\nth wiich. uental sclivities are erSQnPOQ and it concernss itself with

what the learner hos to provide as comgim(l with wvhat we do for him, overtly

or covertly; (b) the nsycholoical requirements of ¢ifferont modes of

plesentation in rclation to the seneral devslopmental stage of the lcarrer

(in partic{xlax: as inferred from Piagab's work). -

In the first of these two dimensionx we doal with quesions of

organization, simulation, discovery, aided recall or in short, with the devision.
‘of mental labor between stimulus and learner.. Xn the second dimension we

. deal with questions.of conceptual development &s related stimilation, thus
with the sequencing of stimulus shapes to improve genexsdl mental developont,

3. On an even lovwer level of generality, ard subsumed mﬂgr the forzer

| d,inensi;ms, are other dimensions which answer the qneation; of wat ianm
operations arc called-for by differant kinds of stiruli ard which ave prerg-quisite
%0 extracting infoxmation fron them, Hm ve handle questions of pictorial

" S, vérbal pn_oisentatim, grephs ve. pictogranms, programmed instruction vs.
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| ath The proposed dixsnsions and the suggested hierarchial order in

which they appear are to be tnken 3s examples of what can, and possibly should
be done. The uliimate test of these stinillus dimensions is their utility
in guiding tml;lft;rient‘cd research in redia and thoy say be retained as
long as they fuIfill that function. |
1. The amount of information or resporse unccrtainty

This dimension has received increasing atiention in the W'Iet,
in spite of a vast number of studies rclated to iﬁfomtién-’thgorg,{ 4T3l tex
theory (Broadbent, 1968), etc. very litile has been dene in teims of inters

relating observations. Let me try to conceptualize what this dimensfon means

and to what §t applies. -

Mrat, what is ™information* ard what is "response uncertainty"?

Anount of inforuation has been defined and redefined in various ways
since Shamon and Yeaver's £~ J initial publicution. Generally, infcrmation
is conceived of as that which réduce; chaos, eniropy, lack of order,
mrédict«abil—ity,. etc, That is information as ‘perceivod in informaticn-theory
terms. There are however scwme recent atiempts to translate this conception
into isaycunogim terms ‘(Brsoadbant, 1958; Berlyve, 1960, Garrer, 1962) --

. emphasizing mainly the subjective experience of uncertainty.

There is now . much evidence to show, as Berlyme notes (1965, p. 8),
that the effects on t.’ehu:l‘or' o,f s stimlus-situation belo.ngina to a c§,rtgin
class depend on what other kinds of stimilus situstion might kave been
expected to occur instead, and how subjectively probable each of these
stimli was, In othor words, a person enters a si twation with a set of
responses which are at the tc‘ré, or ok "stand by*, It is quite ;bvio»s'thtt

L3

*




ve do not bring to bear upon cach stirulus that we encounter all our

symbolic or motor responses, Some selection takes place prior to

encountering the stimulus ard we call this the person's “set', "prediqusition
'cxpecu.\tion" etc.' Very often we create these with advanced organizers,
pretest questions, use of 1stuls, or by relating the stimulus -to-coiie to:

previous stimili.
The nuaber c\  responses 3t the tore, the dcgree to which they disacree

uith each other, au& their relative gtreg define our degree of subjective

response uncertainty. The larger the mumber of responses.shich are brovght
to bear vpon the stimulus situation, the larger the d:{sagreement betueen
them, and the rbn equal theiyr relative strength -- the higrer is cur respeuse

Q- Leadon.
wncertainty. ﬁerc, as yoxr will note, the number:of res;onsea on "stand by"

deﬁnes, in a sense, the population of alteraative events, ard the relative
:trcngtha of thase rcsponses is analoguous to}heir relative probability, as

| eoncaived of in information-theory.
* The stinulus it.ae]:i'} which we en_countei% is }nfongtive, or cantains

{ -

"information, to the extent that it chanzes this state of uncertainiy,
Rote that I do not say that the stimulus Yeduces necessarily the uncoxrtainty

because it can incresse it as well., How does the s timulus function?
| (1) The stimulus can increase or decrease the nurber of responses
gt the fore, | | '
(33) It can changc their relative strergths,

(131) It can m tram by arousing an entirely new reapomg, prwiously
not included in the aet; or 1t can lead to the integrationof some reyponsen,
originzlly considered to be inconaruent, by arousing a third renponse which

reconciles the ivncongruity.

Q‘
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, ' ‘ a1
When we are in a lotel room in a sivenge city where weehowe no perscn

we know and the phone rings, we ay emcounter quite & bit of respouse uncertainty. )

Who, on earth, could pay us a call? The ringing phone is informing us about.

soiwthing, but it éggg; not reduce our uncertainty, It arouses it. Omce ve
hear the operator telling us that it is a long distance cull from our offica,
information has been tramsmitted sgain. This tine, however, it reduced our
umeertainty significantly, Thus, & ):t.imlns can increase uncertainty by

il;cmsim, the mmnber of co@c;_ting responsas at the fore, by meking an
origirally derdnant resporse to vecoms less dominant, etc. It is infornation
since 1t changes cur state of uncertainty, but this information is not the o
same as the irformation which dacreases uncertainty. The latter is positive |
information while the former is ncgat:tve information. .

Pgr & stirulus to be positive informzticn ac;me wrcertainty must precede

it; e.g. the person has a gereral, but not accurate idea of what uill take

place; he has & very vague notion; he knows exactly what will happon but
then it turms out that the stimlus surprises hin (it is not what he really
- -expected); or -~ he is corpletely unprepared for the stimulus, Iu all the

i above cases the stimulus will be regarded as containing positive information

to the extent that it reduces the urcertainty. But if positive information
is contingent upon the prior existence of uncertainty, then scme stimulus
must have contained regative information previously. )

Stimuli t,l‘;gt arouse, rather than reduce uncertainty "have teen thoroughly
studied by Derlyne (1960, 1965). Ee theorized that stimuli which are novel,
surprising, corpler, ambiguous, etc. and vhich ke termed as having “collative
variatles®, intuce a state of subjective response uncertainty, In the case

of 211 these stiru)l there is a discrepancy betucen inconing information and

.
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stored inforration, In terms of what I have tried to state earlier wye'd say
that trere is a disagresmént betwesn what is encourntered and the set of

responses brovght to the fore. The perscn needs to “collate® the irconing

{nforration uith éfc”fé‘ﬁfné‘ Tnforration, vory ¢ ton scarching for #dditiond
in!‘omation, recons'orvctin‘ available ir.tormtion, ote.

Nunsrous phenomena which ha.-e studied can be conceived

of as i1lustrating cases of positive or negative information, Underlying

the work of Broadbent, Bruner, Kagan, :'xusubel » Rothkepf, and »any otlk:rs,
youv. 311 find the existence of ghoice betwecn resporse al termatives, or the
exterral reduction of then: Take, for instam:e the case of the iwo-channel
inpnt. The major problem there is that of thc informational relations

between the various 3nputs. Dees the second Inmpul add arjr infcrration in the

-sense .of mducing; slrcady aroused uzlcerttinti!?' Cr does it rether lead

0 occlusion, to overlcad, ard thus becomos regative information? (Comiay,
1968) . Treisran (19%9) in & very interesting ariicle points to differeit
atruf..egies of attention, There also, the ;xiﬂérlying theme is cheice. It
is choice between "analyszers®, outputs, inputs, or tests. The sane idea
seens to urderly other sitwtions, e.g. difﬁcul;q' of protlen-sitvation

as stuiled by Brurer ("cognitive stress?), or stimulus cceplexity as stulied
by Streufert et al. (1967). |
The amount of uncertainty we irduce or remove throuch our stimuli has
some very important implicatiors for learning. Let me swmmarise these briefly.
(s) The arcusal of uncertainty, ihat is, the experienced conflict
.~ betweon alternative s$jmbolic responscs, corplcxes of rcs;;onaea etc. is
motivating. It ls:oti.;tat-es the search Jor additional stimali w,:hi:ch pronise te
reduce urcertainty. On a rotor or porceptual level this is exploratory
. behavicr; vhen conceptual uncertainty is experionced it is epistenic




exploratory behavior. Soth imply curlosity. Séarch for a;!di tior2)
information from external or irternal aourcaa, restructuring of im?omtion,
1njeotion of 3tored snforration and rodifying it -- all threse rlsult. frorl
uncartainty. The s*ecific nature of the sctivity the learmer \..ncter.a.cm

deperds, however, on the specifics of the kind of uncertainty he experiencas.

Here, for instance you ‘rave a typical cbservation:

Insert Fisure l

smount of information search increases as a function of aroused urcertainty.
vhen tio Mttle wcertainty is erperienced (oi*c faces boredom) negative
dnfurmation is sought. The person searchies for prcblems to solve, situaticus

fo{cope vith, etc. &, ‘i’ Wen experienced wicertainty exceeds

: ulniml Yevel of comfort, positive information is sought so that uncertainty

is lowre again. “hile, however, one can tredict vhat kinds of information

- w1l be sought in the case of increased uncertainty, it is rather drficult
to predict what information will be tezken in in a ‘state of ‘boredom, After

" geeing the film "E3* pecple engaged in excharging information about the '
main neasage ot the £ilm, and ore coulc easily predict this, Fut what
information nre school children after when they see onc of the “pmchi-to-
cormon -instructional £ilws?

It is still on open guestion whether pecple attenpt to reduce response
uncertainty as a kind of drive yeduction or not. It is not unreasonatle to
hypothesize that the process of urcertainty incressirg and reducing is the

source of graﬁﬁcation. People engage themselves in luwdic bebuvior, thus
exposing themsclves to regati\e information (you wouldn't chose an infericr

chess player as an opponent) only bo derive satisfacticn from the process of

RRAT I Y 1 T, Yo it . n
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reducing this uncertainty. _—

In short, arcused uncertainty rmotivates cariosity, ix‘lfomtiqn intake

ard procesaing. Devices like deubt, contradiction, humoi‘, surprise, |

organisers, pre-structured stimuli, arrows which point to what ahogﬂd be
atterded to, verbal directions, differential coloering, ets,, -- reduce
uncertainties,

(¢)} Uncertainty is not at its reak with waxirum jzvorance. As at least

two stidies show (Sisber and Lanzetta, 19663 Salonon, 1968) -- one. mceds
first to study a stimulus, to pei‘"ceive the axbiguity, compicxitv or novelty
~ in it before bhe bogins to ~.h-eruera‘c.e alternative responses and becore curious.

Thus, using sc-e led fanillar situstions with sone element of surprisc,
] S é Uraizeh

f ambiguity or corplexity in them m—%eecn:s hayun to be xoTe curiosity

; arousing than a complately novel situation (Charlesworth, 1969), because

the Jearner can generate alternatives in the fonmicr case and rot in the latter.

{e) ‘l‘he arous?) of curiosity is not the only thing we're interested in,
Por one thing, aurpriso <= to take one mtmp)a ~=disrupts ongoing cognitive
opcro.ﬁons and-leads to more conientrated attention. This disruptior las
its positive merits in certain situstions but may be disadvantageous in
others, This may depend to a large extent on the task to be performed.

. - The attentdon-catching elerents in a stimilus may arouse task-irrclevant

mcorﬁintg in the learner. For example, the proof reader who is confronted

with a shocking text, and searches for task-irkelevant information.

A Bergman f£31ln can arouse uncertainty as to its gemr;l meaning, thus
dnduce thought processes related to this proiaem. Ay the sane tims it can
ryeduce uncertainty as to ths ways poopl;:. dreased in tic past in Sveder,
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: Would we want to arouse though proccsses eoiﬁgrgnd with drecsses wef&‘\zIw-M

| prefer a nore straight-forward film,- One can hypothesise at this point -7
that for effective learning to tlk%:l;cé‘»,. the stimlus needs to arouse
wicertainty sbout_these things that we'd like aur Tearner to dsak withs

. It should reduce uncertainty about things which aré irrelevant to the main

" §ssue to be dealt vith., Fancy shooting techniques in & TV show may be
quite exciting tut they may interfere with learning when they srcusc
task-irrelevant wncertainty. :

Archer (1962), to take one exanmple, found: that when the relevant infor-

ngt.ﬁon vas also obvious, concepts\were easier to discover. vlhon however,
the irrelevant information was obvious, the attaimment. of con‘:ei:ta became
wuch more difﬁcult. He suggested that when the Iearmhr"’ls attention is
drawmn to irreleva;t inforration (a scurce o!‘l‘:[rrclevgni unpcertainty) he
attaipts & solution involving wrong information, -or the wrong mental précesses. -
In arother st Zﬁg‘:g:p?u:}. t;c\i::gﬁigy vas aroused. S8 were induced to thirk
how to relate unorganized picces of a filmed story. Thia induced process |
was highly relevant to the generation of hypotheses. It interferred with
recalling details, On the other hand, providing a film in which the story
easily suzgested itself, aroused only a rclevant kind of uncertainty. Namely,
.that whish ves associated with the recording of details (figure 2),

Insert Figure 2

(d) Our main purpose, though, is to lead to some duratle sognitive changes.

" According to Plaget's conceptién of cquilibrium between accomnodation and
assimilation, a cognitive chxnge takes place when tle learncr faces &
situation which calls for a modification of his existing cognitive notwork

‘;(}!\mt, 1958), This sounds very much like the process of resporse integration
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which rosults fron encountexﬁhé a problematic sitvation, a.a discussed i:y
Mandler (1967), Thus, Yearring takes place when the equilibrium is dis-
rupted and when a charge is required.,. Berlyre's rotion of umerulntyl

and Piaget's formulation of equilibrium seer to be rather congruent. A

" stmilus is inforration when it changes the mumber, caup'oaieion or velative
“strength of the responses brought to t.he- fore. There is loarning when the
ebam 3s aszinilated intc the system tw later use,
- ‘Thus, to cause a durable chlnga in cogrition, ur.certainty reeds to be

arnised, or-the equilibrium needs to be disrupted, How much urcertainty |
needs to be aroused” Although we know too 1ittle about it, Jearning wild
take place only within a rather narrow bard between too much and too 1ittle
uncertainty, or beween;hooshuch and too little acconmodatiop (Kessen, 1966).
(e) It is quite resaonmable to expect different media to have the capacity
of arousing aifferent kinis, not nccessarily different amounts, of responsa
m'rtaint.y. }ia.ps Will arouse an eiutiiely different class of conceptual |

or perceptuad uncertainty than films, bat written material presented by means

AL X

“of a computer can not be expected to arouse different kinds of uncertainty

A\

than, say, pmgnmed taxt.

%o ‘summarise vhat I've said about this ;limm:lom
o ‘ (}) We can study our stinuli in terms of the amount of ungertainty

’ they arousc; leave 02 reduce in certain nlearners. Procedures to ana;nrg the
.smount of response uncertainty aroused bty particular stimulus variables have
been studied (Attneave, 195?}&8 Garner, 1962; and others) and although still
a far ory fron what is needed, they can be used by researchers.

- " R
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(2) Ye can predict the amouri of curiot;ity we arouse, its mature
and consequences.

@) We can subsume under this oom.ltruct a rather large number of
otudied. phanomana x;anging from the study of rulti-channel imputs, incidental
Yearning (Bower, 1968), through the study of negavive ar;d positive instarces
in concept formtion (e.g. Hovland, 1952), to the study of humor, ambiguity,
stimulus comilexity and surprise (e.g. Birch and Rabinowits, 19513 Charlsworth,

2969) .
2. The explicitress of presenting inforwation to be learned

The dimension of *information" deals with the information walies of
stimli and thus may potentially handie the general level of mental activity,
attention, euriosity, interference or even cognitive change which will teke
pace in a learney, Subsumed under this wide caﬁgory of relations betueen

stimilus and cognitive activity is the question of the specific mental
processes to be arcused, supplonted, or handléd in other ways., It is
assuined that differert kinds of cognitive dct.iv:lt.y have their correlates

in wodes of stimulus presentation and can be affected by them, Here, thom,
| ve have to dead with the mature of informtion tobe learned rather than with
" its smount. |
Information to be learned s compcsed of overts, signs and tielr trans-
formations. These, we believs; can be stored, integvated, generelised amd

weid as symbolic stimili ard responses of two kinds: situational and
trensformationsl, or as Irhelder (1969) calls them: figurative and operative

. aspocts of cognitive functions. Situational symbolic responses are interralised
reprosentations of 7o$360ta and events, or of responses rclated to then,
Transfornational responses are internaliged representations of activiﬁ»

- which modify, manipulate and inmt&n the objects aid events (Borlym, 196%5;

)

Q Piaget,. 196)).

i




Both xinds of gynbolic responses can be.gr,ad.ually gcheulized %0
that they become less and less associated with a‘peeiﬂc objects, events,
or activities ("operatd.ona" according to Piaget). They can apparbmi}
gencralisa to such: an extent that groups of such mediators constitute a
" wgtratagy", “program®, “coding ayawn" or "mode of attack" wﬂ;h wh:lch the
organicm approsches & particular kind of problem (Bruner, 1957). Sucha
highly generaliscd chain of mediators. guides the -arousal and activation of
other, more specific radiators, bnt‘{t:mﬁx;@bppanntlx% follow the

sans rules which gevern the others: it needs to be acquired, generalised,
stored, aroused, etc. (Miller, Galanter and Pr.lbmn, 1960).4 olic

responces of both kinds ard of various decyees of generﬂ.izatien,and

Qmiubilgam then what we'd call the ’\in('oru:ation to be.learned.

It is generally agreed that stimuli used. in comuwunication can represent

the objects and transformations to te learncd. lorcover, the signals used
in the act of co@rﬁé&tﬁon can be aigm; and symbols which my correspond,
or evon be replicas of the covert gymbolic responses. This happens to be
‘the dplicit assumption behind most acts of irstructiong. lhether we show
how something is done, how scrething changes ) develops or trensforms, or
whether we Zerive explicitly a mathematical formula, we seen to iwply thet
ovartly conveyed a;ggnala can be stored, integrated in a given systenm ol
responsez, ard be activated on a later date,

1 subsume deliberate presentations of signals and operetions unier the
dimensicn of “explicitness" hecause their underlyinz cormon element is the

{cit deronstration of what would otherwise med to be done covert.l by

the Jearnen hinself, such that a cortain learnlnr objrctive will be attaimd.

Some instructiona)l media, particuvlarly t.hose wnich vrovide so-called
. contrived experiences, seem to be uniquely suited to demonstrete overtly




certain ogerations zrd trarsformations which have to be learned. Imacirne

a £ilm vhick shows in a speeded-up fashion ho; scid erodes. This is, no
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doubti, a simvlation of a transfommation of seil. The learner who dees not

i ohsorve the film, and siill has to attain the same concept, will have to
execute the same operation in a covert, symbolic way. ihat the presentation .

dess for him is te supplant the process, i.e. to do i% for him in front

of his eycs. An sxplicit explanation of 2 certain argurment simulates on an

i abatract Ylevel the ithougilprocesses which went inte it. Sinilarly, the
presentation of a picture of a volecano to remind the learner of what was

Jearred a wee: earlier, sirulates ithe end result of the process of recalling

t | th ima gCe

1 This, thewn, is what I'd call e:cvl'* citness of infermation, Beverer Ll
there wmay be seveiel dezrees of exnhc::.tneso. xplicitness could range

from the rost detailed simulation of the relevant covert transformations,

like in the case of shomn;; houw & side view of a mountain gradually becomes C

3 a view from above (Hevland et al., 1942), t*:mu"h stort circuitins & oprocess

(i.e. "skiocin“ over it" as in tae case wiere one provides the end result’

of & transforration without showing tie trar.sformtion jtself), to an attemdt

\ to arcuse the nediators by providing tle protlen stirulus only.
Trere are two major assumptioris which guide the fornulation of Zhis

-

dirensions

(a) Symbolic responses, both situational ard trarsformational, share
t . . the same mode of devclopment;They develop from nrolonged dxily contact vith
. eoncrete objccts which are ranipulated. Cnce they are interm}ized, they

can assinilate inereass ingly nore curplox roesporses without the nzcossary

overt manipulation of objects. ais tle child grows up he dees not reed to

- * manipilate everything vew he is to learn,
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(v) Symbolic stimuli have a dual prrpose: they are used in cvert
cornunication to aff'ect a receiver's .bchavioz;, ard they are wsed in a.
reprcr.rentation.ﬁ cazacity to guide cme's cwn behavior, The latter are tre
_ gymbolic stimuli or responses vsed for  edf-stimmlation, self-regulation,
as internal ipf:ormation, etc. Trom these two assuptions a thiind one can
be deduced, nar2ly:

- (e) Symbolic stinuli used by on: source can be (8) adopted amnd stored
by é}ne receiver for later retrieval, (if) they can, in addition, be adopted ard
used asfintc.ernal stimli to stimlate other Snternal responses, provided that
they can be assimilated into the system, This irplies at least a. two step
process ol legnxingz a pew brensformation from: an external source: first the
storing of the symhclie transformation, and them Its use as’ an irtermal)
stinulus (?.-Tardlez; 1947,

; To- be now more explicit about the ideza of expliciﬁnes s let us assune
that a certain photomenon tejirs with an friticd stimdus (S)), gees

th;éugh certzin transformaticns (r.m's) and ends with a new situvation (R,).
Nou we couldypresent only Sg, Sgy amd Ry, So-rm,, withcut the K, or a1 |
threc of them. From the point of view of explicitress they go from least
to_rost explicit respectively (see ihe ordinate ir figure 3).

The most cxplicit presentation, ir the prtfsent. excmple, ‘sitmlates
. owertly & certiein precess or operaticn. ihe secord mcst explicit presentation,
So-TTR™" requires from the learner to apply the presented cperation to the
stimulus situstion so that ke'll come up with R . Berlyne (1955) calls this
a “transfornmation applying® behavior, If "meaniné" of an,'event‘ neans,
among other things, the recollecticn ef Uransfona tions which lead up to

34 (Bartlett, 1958), tren we sirmlate in this case, also the process of
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pr&viding meaning to the final response, The someuhat less explicit
prescntation, whore shiort-circuiting of the process tekes place (So--'-Ro),
rcquires the leamér to generzte various relevant trirnsformations and teo

choose one arcnz them. llore, we induce "trarsformation Select.ing" behavior.

1f the question ol meaning is brought up, it becenes evident that the

learner has to provide it. #inelly, the three different degrees of exp];icitne.ss
can function in an arcusinrg capacity (i.e. arou#ina; ttic necessary .cpero.tdona) s
in an incrcasing order: from simulation which does quite & bit for the

leai?ner, to the presentation of So only, which lcaves everything Lo the lezreer.

Note, that ry description pertsins to what is being done to the mental
operations. But it is ihmxediateiy clear that what is being done cvertly tc
the mental processes dete:z;:ines only to a very limited e:c,pe.nt‘ shat actually
kappens tc the learter. otimulus attributes alore, as we -‘i&""f':htknm, carngd

T oy o bawted Quctantely
account for, and exﬁaip,%be variations arong in;iividuals- in terms of
léarning, ror one thing,' tha utility of different degreces of explicitness
r2y bc a function of the availability aix! the accessibility of the relevant
.ms;onses to the learer. -

The guesiion to ask new is how explicit does our stimulation med to be
such that a ccrtain rew responsc wi2l be acquired, internalized ard utilized?
&— Ve could hyrothesize right avay that when an entirely new trensformation
is to be learned, it would be necessary to show at least scue 4;1' its
conporents. ut we know, for instance, that basic concepts and operatiors,
of the kird that Fisget studies, are very unlikely to be learreC by neans
of their overt presentation. The major rcason is, opparciily; as both
"theory and research indicate, that the most basic concepts fand operations

devclop through a wide awrray of deily expericuces rather than through direct

_tesching (Koldberg, 1968). Thus, when it comes to the acquisition of very
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basic concepts tle nost we can do is to simulate the erd results of trans-
formations, thus -- the resultsnt situations '(s-:-ao) and try to srouse
some of the processes which lead up to them. The rest should tren be
ief’a to the learmer. This i@lies) by the way)tha.t & film wadch attenpts

%o teach kids vhat "distarice™ Is By rmeans of simiiating the process of
measuring with rulers, is not very likely tc achieve its geal, It.has
been shoun, for instance that only the stinulation of subordinate

co}zatitucnt processcs can enhance the attainment of a more elabtorate, super-

ordinate, concept, e.g. Sullivan (1967) succeeded to facilitate the generalization

of conservation tirough the use of filnm with 6-8 year olds. What he did,

fhough, vas to simulate overtly some of the neéessary underlyine operations,
but not to simlate the target concept itself. :
On t'e other'haid, less basic operations, more spccific behaviors,

c&n be learned tlirough sirmdation. Barﬂuré's vork is only cre illustration.

licreover, sirmlation can be expected to facilitatc the gererslization of an

iready available operation, as when we show how sonething know,applies to

‘s pew situation; or it can be used to avoid vnnecessary cffoart on the side

D . B oAl d

of thc lcarner; e.g., when we don't thirk that ke kas to try and recall some-
] thing but rathsr use material which we recall for him. Thus, we short-

i c;l,!.x"cu:lt the process of recell for him.
Yhon the acquisition of relatively rew behavior is involved, it becores

clear that an extrerely overt presentation, which leaves nearly ne uncertainty

{or ro needs for accoimodation) %o the learrer -~ is less facilitating than

_a gsomcubat less erxplicit prescntation. In most of the studies where problea

solving strategics were taught, or where the discovery of a rule was irvalved,




what he obscrves before he can integrste it. The second principle vas
that he can do it only if tie underlying processcs are aroused,

Thus, it isn't just perceiving the owvertly prasented operations which

. 6

wt; major principles appeareds the first was that fie learner has to use

leads to their acquisition and later use in new situvations. MNeGuire (1957,

quoted by Manders, 1958) argues that tre recipient of the cormunication i

needs, amorg other things, to act vpon it. In more specific tems,. the

:ub;!cct needs t:o be able to acéamc;daw his sﬁtem to the new operation

(and again, accessive accormodation will not be furctionsl). The subject 1
reeda at le;zst- to rerest overtly or symbolically the represented act. riore

likely, he m.dd.. to transform the overtly presented sigrs so that they will {
fit his systen. Ai{is quite cevidert that one does not utilise overtly

|
|

presented signs as they are given, for instance, ve verbalization of whai %
WS obscrvcd (repeating an zct in a aymholic, thou(,h overt fashion) was cmv;.tstewﬂd i
tound to facilitate learning (e.g. Flander, 1%5)

All said, theire scems to energe one rather irportant rules the expiiclt
' a:ix;ﬂ.at.ion of processcs necds to be transforred by the learner before it ..ar'
be as'sinilated.

As to the interaction botween explicitness of presentation and the learner's

mastery of rclevant requisite proceascs, some predictions can be fomulated

(see figure 3).

_ . Insert Mgure 3 _ ‘

Although the least explicit presentation conveys, by owr previous definition,
wory little information, it may eontain Just encuzh for & learner who is ‘
faniliar with the problem, Ir some extension of his knowledge is required,
he'dl do it without outside help. The mere explicit presentations will

cary for hin, increasing amounts of redurdancy (as' in the case where you
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explain a fardiliar joke)., On the other hand, the student who does not have
aveilable to hin tle necessary requisite re:ponses, uill be over-aroused,
if not overwhelred by the least explicit condition. Cne would no;c. expect

kin to Jearn the overtls presented opsration; oven if it im very sxplieitely

shown, This expectation is in line with what has been said earlier with
refererce to learning which tekes place within the r;arro'a tand betweeir too
wich ard too litile uncertainty. Ain exarple for tho above can be fourd in a
:w by Sieber ard Kaneya (1958). lighly amnxious Ss were found to perform
hss well than low a ety Ss on & task which required memory of certain
protler salving roves (23, say, in chess), Fowever, when tre highly amxiouvs
Ss were provide'c'. vith so-cslled mamory support, they perdormed as well as,
ard even e&:&‘-ﬂmwed theylow amxiety Ss. The memory swpports they
received was in the forrm of visual disrlays of previaus mowes, and ii served
.to s‘::mulafte overily thesc operations which the Ss ke¢ to do covertly, and
uhi(;h they had difficulties .* the Ting, the stimalus condi ion conpensated

B"U\ nt"\\\'&‘ t.’L DA 4{,(.;4;('.:\1«-“' f&‘?o 1*L ‘\% CAAN \t\J sSo
for' the defficiency by simulating the pro\.ess./ IMI' stimuli simulate

:procosses to some extent. Howvever, there are k:lnda of stimli, or modia,

which are better equipped to simulate and therc are others which are better
suited to shor;,-eixcuit. A stimlus which shows static sitvations can simlate
only the erd results of transformations, i.e. to short-circuit-processes.

Yo douwbt, Yty doing this it can arouse the applicat:lt;n of the process. For
imtance , the 11lustration which is given above, simulates the end result of

‘the process of relating some of the components I referred to. It oould not

simlate the processes themselves and a verbsl description needs therefore to
accompany it, '




Uncortainty, as discussed sarlier, can te both an ?ntaring state of the
learner which influenses the utility of different degrees of axpliciisnesa.
It can also be an output.: different degrees of explicitness lead to
& fforent swounts of inoreassd ov reduced wcertainty.

In sumary, explicitness of represonting ndiationh :oa;ionsea vhich
are yelevant to a ocertain act of learning may ’becon'ev a very powerful tool
ilth which stimli could be amalysed and prescribed. e results of many
experiments in media or stimulation can be interpreted in lignt of this

dimension. For instance, one constantly finds that the pre-organisation of
stimlus componsnts (grouping of digits, spatial arrargement of dates, ets.)
faoilitates yootll. This may be a 1esult of the fact that well orginised
stimili short-circuit the process of organizing the elements, a process

which the lcarner-would have %o do on his own othervisze, Similarly,
Mehlighting certain parts of the stimlus arrey facilitates dearning of

new mterial because it short-circuits for the learner (thus saves him the
offoxrt) the process of sekécz‘-.ing the relevant from the irrelevant information.
The dessrability of, say, short-circuiting, a3 in the examples above, will
dsperd of cowse on the function that the short-circuited process plays in

learrding. In some cases the process itself is %o be used so that an
opportunity for reinforcing 1t is created. In such & case “doing it for
Johnny® is undesiratle. '
3. Stimuli for wental development
Inforzation is conveyed to a learner not dilly to be acquired and retained,
bt also for purposes of developmsnt, that is, to improve the learver's

cognitive procesges,




developrent, if further development is sought (Brurer, 1960).

L. The activation of specific requisite operations as a function of stimul.us

structure.

The final cdimension I wish to discuss is one example of ths various
dirensions which could b subsumed urder the dimensicns:-of explicitness
of. presenting iniormation and under the developmental function of stimli,
Fere we ask what kirds of rental operations are called for by different

&lasses "of stirmuli and vhich are prerequisite to extracting inforration from

them. This, of course, is most closely relzted to the specific nature of

stirmuli and is deternined by it to a large extent. For instance, the soris
by Pryluck (1569) concerning the symbol system of films, that of Vernon
_(1962) concerning the natwre of graphs, anc} ny work, concernir maps ard
nap-resding (1568), can be used as base lines for the analysis of stimii
alonz this dimension. That stimuli of different shapes do require certain
mediators -- is not really. a new idea. Take for instance: the work of
Paivio (1559), Bower (1968) and others, corcerning mental imagery, They .
£ind that concrete nouns yield themselves more easily to pictorial imagery
than less conc;cete- nouns. In paircd-esssociation learning we have seen,

following the work of Jerkins, Neale and Deno (1967), and Rovher et al.

(1567), that encoding processes differ as a function of the concreteness or

specificity of the stimulus. Runquist and Hutt (196) report, that high
schocl Ss leara verbal and quite abstract concepts more rapidly when the
materisl is represented verbally than when it is represcntcd pictorially.
One would not be sufprised to find that thore high school st\zde'nts wovld

Ycarn moxe from the pictorisl materisl if the task would be recognilion.
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and irreversible, but is necessary for the development of essentisl categories
of primary generaliszations. Pexception begins to confliet with aynbol_ic
processes, or thought, at about the first years in schoal. The d'e.vel'opment
of operations and concepts is enhanced, from this point on, as the learner
relies less on perceptual evidence. The major agent in this shift is his

active manipulation of concrete instances which surround him, The.

tremendecus importance of actual manipulation has been demonstrated in
mi.n,erous studies and cannot bq over estimated, These studies provide an
oap:lricgl base to support the cld claim about "learning by doing", as superior
to Mearning by observing®, . |
"I will not elaborate fwrther on Piaget's work but rather discuss
imlications which are yolevant to this presentation. Some.of these were
alrecady discussed by Hiukovich,

‘First, it follous from Piaget's volunmous work that the actual manipulation

of c‘;'mcret-e objects, rather than the passive perception of transformations,
/\:_'\'(. ‘},\'_\i*\ Y

focilitates the dovelopment of thoug-;ht:;( S'cconfl; it fallows from his work that

“the disruption of equilibrium or if you wish, the arousal of sonflict and '
weertainty, undexlies cognitive change (Hunt, 1959). And thixd, ard this
follows from recent work of Inhelder (1959) ,‘ there is a need to distinguish,
as 'ue did earlier, between cognitive processes or transformitions, and
cognitive schemes, or sitmtions,

The ability to imagine a transromation. appears latexr than the ability
to imagino the situations that preceded ani followed the transformation
(Piaget and Inhelder, 1962 quoted by Berlyne, 1965). The acquisition of
certain kinds of operations follows & particular sequence, and the acqulsition
of gg_g_u_gg.j;e. 3ynbolic representations of cem*tﬁn situations in highly depended
on e internalized operations. Finally, it is vexy possible that
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« « o¥concrete operational thought, or oven sensorimotor thought does not
disappear vhen formal thought arises, but contimues to be used in concrete
situations vhere it is adequate, or when efforts at solutions by formal
thought have failed (Kohlberh, 1968, p. 1021). Nedia, when used as & aoﬁrce
of stimnlation for the purpose of deve‘lépirg nmental aki.lis, need to be
constructed in such a way that mode of presentatiori and development of
Jearner will be congruent. The degree of congruence need not be complete
since, as mentioned earlier, sowe uncertainty, or demand for accommodation
on side of the learner is a necessary condition for learning to take place.
‘How exactly can this congruence be studied? Minkowich, suggests numarous
dimensions which would subsume ihe_pnresent one, and with whose @1id the
desirable degree of congruence betueen presentation and learner's developnent
can be explored, . Of these tuo are vvéry importan'& to the present discussions
(a) the degroe to which manipwlation of the objects is invited,and (b) ths
pature of the object of motor, perceptual or mental manipulatvion (the "rwl"
thin., s replica, a symbolic representation, eteo. )
Lst me provide an example of the kinds of discussions which follow from

. the present dimension., We may aski how far are the psychological demards
shich are built into a certain mode of stimulation from the learner's level
of developmont? Do we induce the right amount of accomodat.ionwhen Ve use,
| say, maps with 6 year olds? Hore, the examination of stimull according to
their degree of concretansss or abstractness seems to be. suitable, Following
he \mk of Piaget one can approach the answer: in two interrelated wiys., The
tirat :la concerned with the concretenaas-abstmctmes of the materials or the
objects which need to be availehle in symbolic form, I tend to view this
.not. as jush the semantic relation betieen yeferents "oub-there" ard thair

yepresentations, Rather, I vould deal with the rela.tions between ths

S
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abstractness of objects as represontd in the lecarner's rc;pome ayatmé)md the
abstractness of the objects wo expose him to. It secms to be rather
wnimportant if the woyd "bottle" is, cr is not an onomatopoela , or ﬁxe’#her
e pie%aﬁa‘l sign of "Rallroad Crossing" s wmore of am icon than.a similar
vorbal sign. The question is how far the representzd object is from the
vay the learner reprosents it in his thinking., In other woxds, how many
tz:amtomtions (in the Chomsky sense, if yoh wish) need to be acﬁva;ted?
Youwill agree with me that & drawing which is (serantically speaking) vesy
abstract, or remote from its referent; is not remote at all if this is the
level on which we operate on 1.t and with it,

 The aeoond.way of approach places the learnor's a2ctivity on a continuum
of decreasing dependency on actual manipu 'l.ation! thus renging from overt
manipulations to hypothetic-deductive thinking. The shifts adong this
contimm axe not only from the overt to the covert, but are also accorpanied
by finer differcnces. One of them is the decreasing correspendence between
stimlus-corndition 'and overt reSponses.' When nore information is drawn from
_"internal sources, when responses cease to depend on the dmmedlate presence
of the stimulus (that is, when the person deals with a stimdus situation
which lingers Yehind), and mainly -- whon porception gives way to operational
th‘mdng, thexre is less and less correspondence between stimmlus and pesponse,
There is, on the other hard, increasing dependeixcy of ths ﬁml. rasponse

on the cowert processes.

Following theae points, it is suggested that we devise stimuli which
wvill represént vbjects on a specifiable level of concreteness, and demand ‘
procassas on a‘desirable level of concretoness, For instance, ..\;0 can
s;imulatce saveral processes with films, However, whatover we simulate in

films is with very concrete objocts and processes, This may be appropriate
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for a learrsr wl;o functions on that level. But what abou.t. an adult? Ve
quite obviously induce in him processes of abstraction., Are we interested
in doing this? Or, take another example, Computers are capable May of
produoi;)g moving images of threc dimensional geometric figures, Such
presentations coul !ba expected to facllitate the development of spatial
operations. Imagine, however, a child in the intuitive operational stage
vigw.lng the geonetric figures trans;forming in space in front of him, This
obviously is & nico simdation of the:process which 4s othervise done covertly.
Houcver, could the spatial operations of the child be expscied to devclop
as & result of this exposure? The amswer is negative., Although the objects
m.quit«e concrete, 1.6, close to the level on vhich the child operates, the
processes are too abstraci. That is, they take place in front of the leamer
without him manipwlating the objects. On the oif:er hand, would the child
be given 2 way to directly control the movements of the objects (something
vhic.h is impossitle even with the most adw.mceci computers) - the desired
devélopment would have a better chance. | |

Bruner's thaory of cognitive dévé’opmont, with its very close ties to ‘
Plaget's work, suggests & sinilar wy to handle this dirension of stimuli,
Bruner discusses thy decreasing dependemcy of children on external stimi
and their increasing dcpendency on internal, symbolic representation of
events. This is accompaniod by a gradual shift from the use of ikonic and
enactive representat;.ons to symbolic ones. Growth, aecoﬁim to him ard to
Piaget, is also typified by 1m1*aaa§d con:plmdt;' of organisa’tion.of the
interml rop;'ea_entati6n3 of situations and transformations, .

The implication; for research in media gre.,:.a..":befaxe; rather clear.

In genoral, they point to the nmeed for scquencing stimulation to mateh

L J
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developrent, if further development is sought (Brurer, 1960).

k. The activation of specific requisite sperations as 8 function of stimus

structure.

The fina) dimension I wish to discuss is one example of the various
dirensions which could bu subsumed urder the dimensicns:of explicitress
of  presenting iniormztion and urler the developmental function of stimuli.
Fere we ask what kirds of rental operations are called for by different

classes of stimuli and vhich are prerequisite to extracting inforration from

them. This, of course, is most closcly relazted to the specific nature of

stimili and is determined by it to a large extent. For instance, the viorks
by Pryluck (1569) concerning the symbol system of films, that of Verncn
_(1962) concerning the natwre of graphs, anc; my woik, concernirg maps and
nap-:reading (1968), can be used as base lines for the analysis of stirmli
2long this dimension. That stimuli of different shapes do require certain

rediators -~ 3s not really a new idoa. Take for instance the work of

Paivio (1559), Bower (1968) and others, corcerning mental imagery., They '

find that concrete nouns yield themselves more easily to pictorial imagery
than less concrete nouns. In paired-essociation learning we hawe seen,

following the work of Jernkins, Neale and Deno (1967), and Rowher et al.

(1567), that encoding processes differ as a function of the concreteness or

specificily of the stimilus, Runquist and Hutt (1961) report, that high
school Ss leara verbal and quite abstract concepts more rapidly when the
material is representéd verbally than vhen it is represented pictorially.
One would not be sur.prised to find that thore high school stude.nts vould

Yearn moxe Irom the pictorial materisl if the task would be recogrition,
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%o these, one can add the large ecewmlation of findings which pertain to
the importance of creating verbal nediators to the precess of argenizing
raterials (4 "'ln}? recell,concept attainment (Kendler,! 1¢3), problenm
solving (Cagne and Smith, I7C2), ete. i

The implication from these and similar studies is that the activation
of certain kinds of mediators is a necessaxry condition for the lear;uing
from certain kirds of stimli. Unless tle m.ediators activated by a certain
kind of stimilus arc relevant to the learning process, there is no need to
;.rouse them. For instance, the use of pictures may short-circuit the process
of c?eating rental imeges. But the latter nay interferp‘ in cortain learning
tasks vhich require verbel links (Bouer, 1958). Thus, the use of verbal
strings may be wore desirable. I will not elaborate much m'ére on this
dimepsion, mainly because we still know too litile about the prerequisite
response~clesses called for by differont media, or media combinations.
It i.s however & prémising way to examine the cognitive functions of redia
;becz.mse if they really do ¢ all for different processes, then they can
be brought to interact vith individwal differences to compensate for
possible kinds . of deficiencies. Dr. Snmow discusses ths latter point in his
paper. |
E. Some implications for rescarch.

To recapilulate:
1. Research in media needs to relate itself to research in other

fields,
2. It needs to be mourished by other theories and in turn)to nourish them,

3. It necis to deal with the functions of stimuli.
When one goes now to conduct a media study with thesc points in

aind he obviously needs to knou soraihing about the follovings

e LY T -




1. The nature of the processes which afe to be learned.

2. The degree of mastery that his subjects have of that, or related
{possibly, more -neral) aptitude measures.

3. The general ievel of mental activity of the sutject reiative to
the material to be learned. Given this information, the E will have to
decide how much uncertainty he wishes to arouse, ho% muach independent activity
and of what kinds he vants to allov, ett,

These prescriptions sound as if teken from a book entitled: “The

Impossible Resesrch Procedures. . . Therefore, let me give an exemple.

Assume that we found that the more rellective teachers turn out more
reflective students, and that the ability of "Self-examination" correlates
with reflectiveness. It would seem desirable to increase the reflectivenecss
of low-reflectivity teachers. We choose to improve their self-examination-
ability to mect this cnd. We hypothesize, by the woy, that this ability
underlies reflectivity and that imﬁrove&ent of the former facilitatcs
the latter. .

¥e thus decide to arouse processes vhich constitute the self examination
ability, but how do we arouse them in subjects who are deficient in them?

So we decide to simulate some of the components of the process so that they
will be incorporated and used i.e. we tell the poor self-examiners how

they actually perform. This may Fabuse quite a bit of conflicﬁ, hence
uncertainty, as previous work of Nielsen (1962), Scrormsn=en =Nenonara=(I968)
and others tends to suggest. Providing avverbal description which is expected
~ to simulate the process of self-ezamination implies that neople really exanine
themselves zggégl;z,'and this may be wrong! And if it is vroné then ve nay
arouse morc transformational activity than needed and defeat our purpose. Thus

wve devise an alternative way of simulation, namely, by using videotape recorder.




‘an arousal condition.

t 2 AR N M ) §

This may provide signals on a level cleoser to the one people actually
examine themselves.

We set up an experiment. Teachers of all levels of self-examination-ability
are included, and 3 treatments arxe given: visuel concrete simulationx

(self-viewing on VIR), verbal-abstract-simulation, and arousal. In the first

condition Ss.will see themselves on the VIR, in the second they listen to

a verbtial description of their behavior, and in the third they are told that

they performzed poorly —=- and will be required to “examine themselves", thus,

So, we compare 2 procedures of simulation differing with respect to

.
-

their relation to the images one tends to use in such cases, and a third

procedure which is supposed to arouse the relevant processes. !ote thut

ve knov very well why we chose each of the stinmuli. After administoring

these treatments we measure differences on a npmbcﬁof‘dimensions. Let'z (>
take 2 look only at reflectivity -- the correclate of sell-examination.
We Tind that the VTR treatment is cquelly successful in improving the S's

reflectivity as is the arousal condition end that both are betier than verbal

:imuiation. First, since there is improvement in reflectivity -- we support
our hypothesis.that'the process of self-examination underlies reflectivity.
We have noufished reséarch in a field which also nourished us;: There is also
good reason to cenclude that the verbal simulation required some irrelevant
franaformatinns, and that self-examination is fecilitated by pictorial images.
But then we examine the interactions between our treaxment; and self- |
examination ¢ptitude mecesures vwhich we took at the beginning.

| Insert Figure b

We find, as one would expect, that only the better self-examiners profitted
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from the srousal condition. Hence, it vas arousing! For the poor self-

examiners it was apparently too tmch negative information. Mowever, the

latter profitted best.from the VIR presentation. It simulated something on

the riéht level! For the good self-exapiners it was too concretc, they perform
perhaps on a verbal, rather than pictorial level and profit therefore from

the abstract!

F. Summary: vhat does it do to Johnny?

The dinensions described here are & far cry from what would be necded,
and very much experimental work necds to follow. The purpose was to provide
& genersl sketch of some functional aspect of stimuli which are believed
éo éomplement each other and interact with eaéh other. They derive most of
their formulations from the core of more or less agreed upon constructs
and empiricalvdafa, end are hoped to lead FO'the forﬁulation of theory-
oriented research questions. Much,more.couid be said about each of the
suggested stinulus dimcnsipns, particu%arly in terms of the way they rclate
to each other. It is not unlikely that the réader felt in numerous points
that there are clear overlapping regions between the dimensions, or that the
orgahization of them leaves a lot to be desired;. However, it was not my
intention to describe an alrcady existing theory of stimulation but ratner
to sketch, ﬁy way of suggesting hyﬁothetical d?mensiams, how such a theory
can be constructed. The point of departure I suggested here was to raise the

general question of what does it to the learner? The vays stimali affect

Jearncrs cen be analyzed from many different points of view. The idea, though,

is to find & relatively small number of ways of analysis which deal simultaneously

wvith the nature of stimuli and with their cognitive correlates. This, in

turn, calls into play additional variables, mainly those which are related
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to the learner's cognitive world and with the task requirements. F;rst,
the general question of "What does it do to 5oﬁhny?” c;n be transformed from
dexcription to a prescription. Hencé one asks: given that this and that is
the desired cducational outcome, what do I need to induce in the learner,
arouse in h'm, show him, or let him do, given that these are his response
capabilities? This, obviously, cells for a close cooperation between research
in cognition and research in media.

Second, the general question is broken dovn into more detailed ones.

The more detailed questions may guide the researcher in his search for

empirical evidence vhich can be Interrelated with other observations. Stirwlus gl

dimensions, with the help of vhich answvers qré sought, are nothing more than
convenient ways to bdreak down the world of stimulation into managable units.
Thus, one does not ask how can films (in ggneral) serve this or that
function, dbut rather: what conponents pf film, in terms of cognitive
activation, can be used iq}the particular instange under investigation.

-Fin2lly, the closc eéamination of unigue media potentialities, although
not an end by itself, becomes extremely important in this respect becanse.
it can suggest unique vays through which particﬁiar cognitive functions may
be arouscd, activated, acquired or developed. Here for instance, we
lf&nd that tle relationships betvecﬁ the digital and analogic channels of
.communication in films (Reusch and Kees, 19 ) and between the verbal, non-
verbal and para-verbal modes (Pryluck and Snow, 19G7) can lead to the
discovery of yct unknown vays to stimulate thought.

The hypot@etical organization of the stimulus functional dimensions
discussed in this pabcr are represented in Labie le

Insert Toble 1
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It should be clear, though, that many other vays to organize them, are possidle,

that other dimensions can be added, and that some of the present dimensions

may be replaced.
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